Detection of respiratory allergies caused by environmental chemical allergen via measures of hyper-activation and degranulation of mast cells in lungs of NC/Nga mice.
Respiratory allergy triggered by exposure to environmental chemical allergen is a serious problem in many Asian countries and has the potential to cause severe health problems. Here, we aimed to elucidate the pathogenic mechanisms of this disease and develop an in vivo detection method for respiratory allergy induced by environmental chemical allergen. Both BALB/c and NC/Nga mice were sensitized topically for 3 weeks and were then subjected to inhalation challenge with pulverized trimellitic anhydride into particles measuring 2-μm in diameter. On the day after the final challenge, all mice were sacrificed, and IgE levels, immunocyte counts, and cytokine levels in the serum, hilar lymph nodes, and bronchoalveolar lavage fluid were measured. We also monitored the expression of genes encoding pro-inflammatory cytokines in the lung. We found that all endpoints were significantly increased in mice of both strains subjected to trimellitic anhydride inhalation as compared with the respective control groups. However, worsening of respiratory status was noted only in NC/Nga mice. Interestingly, type 2 helper T-cell reactions were significantly increased in BALB/c mice compared with that in NC/Nga mice. In contrast, the number of mast cells, levels of mast cell-related cytokine/chemokines, and production of histamine in NC/Nga mice were significantly higher than those in BALB/c mice. Thus, environmental chemical allergen induced respiratory allergy in NC/Nga mice in terms of functional and inflammatory symptoms. Furthermore, mast cells may be involved in the aggravation of airway allergic symptoms induced by environmental chemical allergens.